Presented contribution is focused on long-term laboratory operation (11 mon) of membrane bioreactor (MBR) and sequencing batch reactor (SBR) operated with selected organic compounds that were supposed to be strong inhibitors of nitrifi cation process. The fi rst term of operation with selected inhibitor diphenylamine (DPA), the second term of operation with 4-aminodiphenylamine (ADPA) and the third term of operation with benzothiazole (BT) were tested. The effect of two different sludge ages and the different kinds of treatment models was examined. In SBR model, the nitrifi cation process occurred only to the fi rst step (high NO 2 -N concentrations) with tested inhibitors DPA and ADPA. At BT concentrations in substrate in the range of 2-6 mg/l, slender nitrifi cation was observed and high NH 4 -N effl uent concentrations were measured. On the other hand, in the MBR model the nitrifi cation was completed to the second step (high NO 3 -N concentration) almost during the whole period of operation.
Introduction
Nitrifi cation is the term used to describe the two-step biological process in which ammonium cation (NH 4 + -N) is oxidized to nitrite (NO 2 -N) and nitrite is oxidized to nitrate (NO 3 -N) by means of autotrophic microorganisms. The need for nitrifi cation in wastewater treatment arises from water quality concerns over:
• the effect of ammonia on receiving water with respect to dissolved oxygen concentrations and fi sh toxicity, • the need to provide nitrogen removal to control eutrophication, and • the need to provide nitrogen control for water-reuse applications including groundwater recharge [1] .
Nitrifying organisms are sensitive to a wide range of organic and inorganic compounds at concentrations well below those that would affect aerobic hete rotrophic organisms. Toxic compounds include solvent organic chemicals, amines, proteins, tannins, phenolic c ompounds, alcohols, cyanates, ethers, carbamates, and benzene. The most signifi cant inhibitory effects have those organic compounds that contain both nitrogen and sulphur in their molecules (mercaptobenzothiazole, thiourea, allylthiourea etc.) [2] [3] [4] .
Nitrifi cation is also inhibited by un-ionized ammonia (NH 3 ) or free ammonia, and un-ionized nitrous acid (HNO 2 ). The inhibition effects are dependent on the total nitrogen species concentration, temperature and pH. At free ammonia concentrations in the range of 10 to 150 mg/l, inhibition of fi rst step of nitrifi cation was observed to result in an increase in ammonium concentration in the
